Full-length human chromogranin-A cardioactivity: myocardial, coronary, and stimulus-induced processing evidence in normotensive and hypertensive male rat hearts.
Plasma chromogranin-A (CgA) concentrations correlate with severe cardiovascular diseases, whereas CgA-derived vasostatin-I and catestatin elicit cardiosuppression via an antiadrenergic/nitric oxide-cGMP mediated mechanism. Whether these phenomena are related is unknown. We here investigated whether and to what extent full-length CgA directly influences heart performance and may be subjected to stimulus-elicited intracardiac processing. Using normotensive and hypertensive rats, we evaluated the following: 1) direct myocardial and coronary effects of full-length CgA; 2) the signal-transduction pathway involved in its action mechanism; and 3) CgA intracardiac processing after β-adrenergic [isoproterenol (Iso)]- and endothelin-1(ET-1)-dependent stimulation. The study was performed by using a Langendorff perfusion apparatus, Western blotting, affinity chromatography, and ELISA. We found that CgA (1-4 nM) dilated coronaries and induced negative inotropism and lusitropism, which disappeared at higher concentrations (10-16 nM). In spontaneously hypertensive rats (SHRs), negative inotropism and lusitropism were more potent than in young normotensive rats. We found that perfusion itself, Iso-, and endothelin-1 stimulation induced intracardiac CgA processing in low-molecular-weight fragments in young, Wistar Kyoto, and SHR rats. In young normotensive and adult hypertensive rats, CgA increased endothelial nitric oxide synthase phosphorylation and cGMP levels. Analysis of the perfusate from both Wistar rats and SHRs of untreated and treated (Iso) hearts revealed CgA absence. In conclusion, in normotensive and hypertensive rats, we evidenced the following: 1) full-length CgA directly affects myocardial and coronary function by AkT/nitric oxide synthase/nitric oxide/cGMP/protein kinase G pathway; and 2) the heart generates intracardiac CgA fragments in response to hemodynamic and excitatory challenges. For the first time at the cardiovascular level, our data provide a conceptual link between systemic and intracardiac actions of full-length CgA and its fragments, expanding the knowledge on the sympathochromaffin/CgA axis under normal and physiopathological conditions.